Ascorbic acid and N-acetylcysteine improve in vitro the function of lymphocytes from mice with endotoxin-induced oxidative stress.
Oxidative stress associated with reactive oxygen species (ROS) and cytokines produced by immune cells, which is involved in septic shock caused by endotoxin, can be controlled to a certain degree by antioxidants with free radical scavenging action. N-acetylcysteine (NAC) and ascorbic acid (AA) are ROS scavengers that improve the immune response, and modulate macrophage function in mice with endotoxin-caused oxidative stress. Therefore, we have investigated the in vitro effects of these antioxidants on the functions of lymphocytes from BALB/c mice with lethal endotoxic shock caused by intraperitoneal injection of E. coli lipopolysaccharide (LPS) (100 mg/kg). Adherence to tissues and chemotaxis (the earliest two functions of lymphocytes in the immune response), as well as ROS levels and TNF alpha production were determined in the presence or absence of NAC or AA (0.001, 0.01, 0.1, 1 and 2.5 mM) in lymphocytes from peritoneum, axillary nodes, spleen and thymus obtained at several times (2, 4, 12 and 24 hours) after LPS injection. Endotoxic shock decreases the chemotaxis of lymphocytes from all the above localizations and increases their adherence, TNF alpha and ROS production. These changes in lymphocyte function were counteracted by NAC and AA, bringing these functions to values near those of control animals. Our data suggest that lymphocytes are important targets of endotoxins contributing to oxidative stress by septic shock, and that antioxidants can preserve the function of lymphocytes, preventing the homeostatic disturbances caused by endotoxin.